The sum of divisors function σ(m) is defined by
Introduction
The Dedekind eta function η(z) is the holomorphic function defined on H := {z ∈ C | Im(z) > 0} by the product formula 5) where A ∈ Z, B ∈ N, GCD(A, B) = 1 and B | 24. Then g(z) has a Fourier expansion of the form 6) where the c(n) are integers. An important continuing area of research is the explicit determination of the coefficients c(n) in the Fourier series expansion (1.6) of particular eta quotients. Many papers have obtained such expansions, see, for example, [3] [4] [5] [6] [8] [9] [10] . Recently a very comprehensive book devoted to determining such expansions has been published [7] . We just give two such examples. The first example [6, Theorem, p. 147 ] is an eta quotient of weight 3/2 on Γ 0 (2), namely,
where the Legendre symbol 
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The second example [6, p. 153; 7, p. 146 ] is an eta quotient of weight 2 and level 2, namely, 8) where the sum of divisors function σ(n) was defined in the abstract. In this example A = 1 and B = 2.
In this paper we prove a theorem which gives the Fourier series expansions of many eta quotients. This theorem is proved in Sec. 2 using results deduced from the theory of theta series [1, 2] . It is convenient to define for a non-negative integer a 
(1.10)
The integer A 0 is given by
Next define integers a 1 , a 2 , a 3 , a 4 , a 6 , a 12 by 
(1.19) Table 1 lists the eta quotient identities resulting from this theorem. Two examples are discussed in Sec. 3. Some concluding remarks are given in Sec. 4.
Proof of Theorem 1.1
Taking x = 0 in (1.11) we obtain
which is (1.12). Equations (1.14) and (1.15) follow from (1.13) and equation (1.17) follows from (1.16) and (1.12).
For q ∈ C with |q| < 1 we define the theta series ϕ(q) by
Then we define
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Using results from the theory of theta functions it was shown in [1, Theorem 1.1, p. 280] that
3)
Solving these six equations for the six quantities p, 1 − p, 1 + p, 1 + 2p, 2 + p and k, we obtain
Taking x = p in (1.11), and then multiplying the resulting equation by k 2 , we obtain
(2.14)
By (2.8)-(2.13) and (1.13) the left-hand side of (2.14) is
and the right-hand side of (2.14) is by (2.3)-(2.7) and (1.16)
Equating the left and right-hand sides of (2.14), and then dividing by 2 a+e , we obtain
on appealing to (1.12). Now choose q = e 2πiz with z ∈ H so that |q| < 1. Using , a 1 , a 2 , a 3 , a 4 , a 6 , a 12 , b 1 , b 2 , b 3 , b 4 , b 6 , b 12 ) with entries from left to right in increasing order of size. Table 1 of eta quotient identities was obtained.
The weight W of each eta quotient in Table 1 is by (1.4) and (1.14)
The level L of each eta quotient is given in Table 2 . By (1.5) and (1.15) the order of the cusp at ∞ is A/B = (a 1 + 2a 2 + 3a 3 + 4a 4 + 6a 6 + 12a 12 )/24 = a, so that A = a and B = 1. A computer program was run using the criterion given in [7, Corollary 2.3, p. 37] to check that all the eta quotients in Table 1 are non-cuspidal. Values of a, a 1 , a 2 , a 3 , a 4 , a 6 , a 12 , b 1 , b 2 , b 3 
